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^^030080299 ^ <^ >: 2005/1/7 

33 #3.*^ 3^ £ afla^ {PROTEIN CONJUGATE USING AI 

IMMUNOGLOBULIN FRAGMENT AND MEHTOD FOR THE PREPARTION THEREOF} 

£ 2tt Fc ^91^}7) ^tb SDS-PAGE ^^lJL, 

Slltl l: ■SyW 371 n>^, gflo] 2 : IgG 
efl^l 3: IgG Fc <33 

£ 3-Sr TO<Q * IFN a-PEG-IgG Fc (A), "Ser-G-CSF -frS*!) 

-PEG-IgG Fc (B) $ EPO-PEG-IgG Fc (C) ^°1*}7] SDS-PAGE S^lul, 

31*1 M: ^-*}*§= 371 n>^ ( Bflo] 1: IgG Fc cgc^ 

^l°J2: IFN a (A), 17 Ser -G-CSF -fKE*!l (B) ^ EPO (C) 

sflSl 3: IFN a -PEG-IgG Fc (A), 17Ser-G-CSF -ft-5^1 -PEG-IgG Fc (B) ^ EPO-PEG-IgG Fc 

(C) 

£ 4^ ^5^- -g-^-tfH- ^. IFN a -PEG-IgG Fc 3S.p>m5fl5z) 

5. 5^ ^oj] rcfsl- aQa^l EPO-PEG-IgG Fc ^*fl£] ^ &q ^°]JL, 
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^^030080299 # ^ o^ }: 20 05/l/7 

5. 6-& ^afl tyty aflat^ IFN a -PEG-IgG Fc ^tMl7> ^«^^ ^sll-i- oj-sj-ofl 
^ H# #343* M-^* Jio^fe ZLSfl^olj 1) 

£ 7^r -M- ^ofl aj.^ EPO-PEG-IgG Fc ^*fl7> EPO ^ Jl ^sj- EPCWl 

U 1*H ^7>^ 1^ W7l# iWflfe- ioj-^ n^^olrf. 

3- ^-B-^^l £)«J) ^^7l7io] ^c^ofl H]«f) £ ^ 

°1**H ^ 3M^. 

> ^«V^ O.^ <?>34H ^^S]J1 ^ r^fl^ 7}^t^ 

3*1] -tl^lM" #* ^«fl ^Tfl *)l7i£|7l nfl^ofl, ote)^^-^ i 

iHrRr €^ -frJE £ ^7V» **1*M ^3 ^HMj ^ 

-a-!-* o>7l*h>n o]b1^ S-^* «flm*>7] ^*fl, ^ #33* ^7M 
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^fto30080299 # ^ o^ }: 200 5/l/7 

o}^ ^3 oi^o} *)4r^ jfl*)* <LM^* ^Alcfl ot f * W 

^ ^.S, ^2lH^ l-sl^^^l-i-^-i- (polyethylene glycol: c]^r> "PEG"e^ ^^l^-)^ ^-o] -g-sfl 

tf^SH^U, &*J\^o) 7^**11* ^l*Rr^ J:47> ^o.^ ^-g-s o^ A7] 

*1 (Sada et al . , J. Fermentation Bioengineering 71: 137-139, 

1991). H&K, peg* ^-?-c»fl ^iS}^ o>^^^. ^ 7 |.^- ^ <$7\*Y ^-Bl) 

> PEG^ ^<gt> <^#* zi^m o}^^ vy^o] ^ 

7 M- ^15,738,84631), ^5. 4f iHf-Sl PEG^l ^ofl 

^ofl 27M M-EH^ (^l#^7fl WO 92/16221)£ ^f^^lih 

^3 *l^l7l^r J:4» li°l*l ^.cpicf. 

tb^, ?l^«5l 7f^-o]^> (G-CSF)5f PEG^l ^^-a]^ 

-g-^^^o! o>^Aj^ m.*1t}3l ^.JL^cf (Kinstler et al., /% a /-/z/ace^/ ca / 

Research 12(12): 1883-1888, 1995). n^q-, G-CSF-PEG-^ 1 ?! £^ <#7] ^-^^ i£ 

^#-£r *M ^Al^ol ^S. ^^o,] ot 4yfl 
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^ft)30080299 # ^ c^ }: 2005/1/7 

— ^ ^-t- -fi-#*r ^afc^-^l ^*fl ^H*Kr 493*^ ^-M^l ^A>^j. -g-^tifl^o] 

iLJIsM flcj. (^)#^7fl WO 93/15199 £ WO 93/15200, -fr^s^fl EP 413,622). 

7)1^ A>o]<y^ (Human Genome Science)*}7> JlJE-^I-*) aJa]-^ oIe^s. <£s}-f2j- £Jf^l£| -g-^-^ 

(*fl#^: Albuferon™)^- ■g^H*} l&#7]# 5*1 ^^IM 93Al#_os. ^7}X\ 

S^m, €33*1 ^ ^^51)^611 *M « t^£7|- 5% *1 n>o.5. #^i=. °.^ 7 |. 

(Osborn et al., /. Phar. Exp. Ther. 303(2) 540-548, 2002). 
> tb^, ^M/M (immunoglobulin, Ig)* *]■%■•& -%-yt&V(&3.*\ , (tflt^ 

^ #^^7H ^12003-9464^) J£fe o]Ei^-?J-4 ^-g-Sfl , SlEjJKL-7 ^$1*} ^ 

-Ml (tfl^^ **\&$ *]] 249572 Jl)« ^M.^-^ -i-^<* o]^ ( Fc )^ -g.^ 

^Bfls S^o.^, ^]^-*)^. 7 fl W0 01/03737<H1^ aHS7> 

<0 SE^r ^=3-^>» *BjuLsgEM = (linker)* ^-*fl ^#3.-1-^3 #^1 3^*1 sQ -g- 

f-^^^o] 7 flAl£)^ ^Cf. ZL5iq-, ft&x} *H2l^6H ^ -g-^^-M -fl-*MHj£ "frtf 

MS A>-g-^ ^ fc^M.*^ -£-7>^oj ^l^V^ojji, ^ ^o] o^-^. 

Oj-qe^ ^X}.^ -g-^^^ofl^ M-Efuj-^ ^5)- ^Aj-ol ;g<£fg #E)^e]-o]^ 
A <H^ *r 913- , -g-W^ofl Afl^l ^1*1 ^^tiV-g-^- -fr^- 7 >^^- £i=. 
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J030080299 # ^ <^ >: 2005/1/7 

<20> ^-^L-l;^ 3.711 ^ ^^jM*}* 7M Fab <3<34 a.iU| ^^-g. 7 >^1 Fc <3^o. 

5- ^15,116,964^ ^^f^M5l ^<%n (Fc)^l ^ 

Sfe 7>=^-Al ^cj-ofl Jfr^x} ^ojl o]sfl -g-^g 7flAl^>ji o^, nl^-s.^ 

*ll5,349,0532^r IL-2* ^^tSM Fc <^ ^ -g-^MSj^ cq 7fl ^ ^ ^ 

q-. ZL 5-H1S, oiE^]^-^^ g -fr£S||# ^§3.1;^ Fc ^^1 -g-tH^J 

^7fl WO 00/23472, IL-5 -MM* p1^«| *)l5, 712, 1212, tUMe tf*H| 

G4^1 Fc <8«H -8-^1 « tj]^-m.^\ *fl5, 723, 1252 ^ CD4 ^13* ^#3.^ G2^ 
Fc ^ofl -g-^-Al?! p]^-^ ^16,451,313^^1 -fHSi*} ^ Fc -g-^E*^^ 7 ^ o] 

<*W\ 3=*, Fc <3«^ MA]9tl n)??**) *)15, 605,6902. 

^M-fr^l Fc <3<WA| *«| *WHf\** =^-Ml WM*! <>Hi^bg- ^Al 

?1 Fc» *l-8-*H o.^} T#rg<q TNFR _ IgG1 Fc -g-^^^^ 7fl ^ jjTA]^ ox 

JL, o]4 ^o] Fc'^^-i- ^#*} 7flS^- *&<qo) -g-^^^o} 

7fl^ ^6,277,3752, *ll6, 410, 0082 £ ^| 6, 444, 7922 <*)SL 7flA]£H flr*. 

<2i> zls)i4, o]^ Fc -§-tK^^ 7fl ^ <= ^a-¥-fl7> ^^#^1-^1 Fc 

<3<tfo] o^lic ^ S ^ ^JiL-iH 7>^>J1, -g-^-ofl £|«n AflS. ^ cj-nli, 

7fllH| l£t tf^* ol-g-^1 cgj, go^ Ol^fl o.efl p c# A}-g-*H s^^is # 

<gjL*l- Sfe Al£^- 0 1^-<H^1^1 #jL ^tf. 

fl^HM ^^ofl ul«*}» ^^-A^lfe tj.*^ MO] A^SI^ #*J^ f 

^^8* ^^1^ *^o] ^*1 ^^1+, o_>^^^ ^-^}7\] 
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^^030080299 £aj <g^ : 2 005/l/7 

^ ^^Hr 7fl^-ol ^sIjl oj^ ^^o]rf. 

2^3^ ^7>«- -^AH] 0]^- o}- ^-^^ ^ ^.g. 7 fl^}7l ^Sfl 

S ■^-R-^Of) ^efl -g^Al^ Xja^- ^^l7> 1# ^7l» S%7] 

^ 71 Jl, r}^^ o^ofl til^j] ^7>» -fi-*l^>g- ^^iLS.*) ^-jr 



-g- ^tg^ (a) ^ofl ti>-g-7ll- ^ til^El-o]^ ^^ 1> 
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^fe)30080299 # a 2005/1/7 

(b) al^EMJE.^ f^-S^ <# ^6fl ^J^eMjs. ^ ^#3.-8-^ Fc <3«H zfz}- 

^ ^^#^1-^ Fc ^-fr^ofl ^tijj^ ^ o_s. ^ 

-§-7}-W ^^l* SL^Sr, afl^t)-. 



■S- "^^"ef ^ *>M- o]^*\ #^^ E ].oi^ ) 

#^ ^-7>^>o] ^-B-^^^. o§;g^ »ci^^)»S. 
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9030080299 ^ 2005/1/7 

<32> ^6\}X] "HlflBj-ols.^ ^Wfe <fl34H ^^#^1-^ Fc 

<33> ^6\}X] "^^S.^ Fc <^"^ ^^#5.1-^^ ^ 7}^^«, ^ 

°m 1 (C H 1)4 ^ ^&<%<x l (C L l)^r <3H*}a), ^ifl tl 

*1 (hinge) ^-^g- S.^}7)S. &t±. 

<36> #7MH, V)^o]B.^ ^^1^ <# ^ «]:^-7l7> Z|Z^ ^ 

*)1 °1^<>1 ^-fi-^ilS. ^^JlS*), ^^#Slr^ Fc ^^-ir n^pflS. *H ^B]«^ 

B^eM^ oi^JH^ Fc 1:1 xfl^l 10:1, «>^^7|1^ in tfl^ 4:1 ^ ^ 
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^fe)30080299 # ^ o^}: 2005/1/7 

Fc -i-^^ o}v}±. #7), *l^i=l^ o>nl^ ^-71 SE^r -ft- a] ^Bfl 



^71 ^M.^ Fc IgG, IgA, IgD, IgE, IgM m ^^-#2] Fc 

SiLiM^ A}l»:g ^ O i O.T^ > JgQ^ 3 jjL IgG1> IgG2> IgG3 ^ o] .^ 

(subtype)^ ^#3.1:^ Fc <8«H o]^ + flt^ ygxgcq cf«fl^ ^^ 7 > 

■fr ^*H=r ^-71 Fc <3^£- <?!?> l»Jjo s « El 

^ ^t^t^ 71-^^flJ-^s. ^ 31 3~ -fr^^ 

- S ^€ # ^ fltf. h=«, «v^^ 

» ^«Hr ^#3^ Fc s-ajjz)- $33 7^, ^ 2 3^ °J^<H1 

^* !sG^ ^ 214 vfl^l 238, 297 ^] 299, 318 ^1 322 SE^ 327 331^^ <>> 

^^)- *r ^ ^ja ^nl^Aj- ^. 7 ] 7]- ^ o>nl^A>o. s *1 7} 14 
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^fe)30080299 o^ }: 2005/1/7 

(maleimide) * 4j*]i4.p) = (succinamide) -fK£;*fl3. ^o^bI ^Ujs)^ %o) h> 

^ W . #7) oil ^ , ^ X\ q-nl = _o ^ 2^3] ^. vfl ol e > ^o] = £j. A ] ^ x\ u) 

# ^#£r ^ f^lJitf ^ o>^^o]cf t 

Trl[ ^1*1 -EL Zl-f-# 7>^ ^ <3=2* ^ofl ^ol^Al oV^-7]* ^ €^€31 

Bl^^o]^ oj-g-^ ^-f^m, s^^-g-ofl *m ^-7] *>ojj=s.Al 

^>-§-7l» 4^ ^r-g-71^. #^^>7m, ^-^c^ og^-^ ti>-§-7l» ^ §e) 
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^fe)30080299 ^ 2005/1/7 

wl^ofllofltfls -3). ^ ^.g.^ ^^1, #^^#5l#^> (PLGA, polylactic glycolic 
acid) 31^> ^"M, #^-afl, ^H^, ^6> = ^a> ^ ol# ol ^ ol 

*H i^tj-. It^H *l-g-7Hr^ Hl^Efol^ ^-x>^ l ufl^l 100 kDa ^ 

3^°] ^^TT r^^o} ^ «j.^ol N-^iJ- C-^^l ItO S n> ^ 

*Mi wfl^U-lH $n ^^ol afli^Sj j*^ oHe1 . ^^o) ^xg ( folding) 
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^fe()30080299 2005/1/7 

o] ^-^o]^] ( homo dimmer)^ ^Bfl^. -B-^"^:^^^ ^aVs)^-^ «V*1) , i£ 

^^HH^r zLZ\i& 4^0) $0] jitf ^ ^ St^-i- ^ 9XSL 

?> ^^oi^i^q. ^-15(1*1 esq. ^ 7^7}^ ^^11- A}-g-*Rr 

^-f°Hfe #7] S}*H 1^7} o^sj «.^o]| ^Alofl ^^-$>^ cf^^-i- ^ A] ?1 7m 

is}E-£. ^Jf^ ^0} -g-ol^jr, Hl^-o]^ tiV-g-^- a^s}*}^, 3*f]7} -§-o]^ 
^}. 

b> Tg^^^-^ Fc °l-§-^ m^l^ PEG-LV^- ^^1?] ^ o.^ # 

^£fl 7l#o]l Hl^s. ^^.*] o>^^ ^ u^^t}. 

40 kDa^ PEG^-i: ^^tJ ^-fofl^ alE-H]^ «1;#7]7} ^^ofl «l§fl 5} 20«fl 

^« PEG» o]-g-*H ^"t^m ^^Ml^r 2} lOafl ^7}tt ti}^, 

<£sHj PEG* <>l-§-*H ^^L^ Fc ^AlTj ^^-611^ ^ w>^-7l7} 5} 

40*fl ^7)^0.5. ^ 7 ^^^ (s 2 ^E^^ ^ f 4^^. s-suj 7}^o]7} 

^ -a-£^)ls} ^^^l^m tl^t ^^-sss- tflA] ^Igt} ^4S. ^7H ^3}» u)-e} 

Mfetfl, PEG 1 -} PEG-^^1* ^^1^1 ^-fofl al*fl PEG-IgG Fc ^^tJ ig-tgcq ^. 

4)^ ^^17} Jg^- ^)#Al^> ( mean residence time; MRT)^ ^7^tb #7}# ^.o]^ ^ o. ^ 
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m 

^»)30080299 ^ <£*y. 2005/1/7 

*^ &#7}s. ^}7}^ 2 ifl*i 70«fl o]^ j|7ia|6 S &7}ts&t\. (S 2 S 

6 f-S). 

9> ^, 7l#3 ^ ^7M7l7l PEG m It 7}^ ^ 40 

kD PEG* ^^4^1 PEG-^^* wli2Al^ofl^£ 

^ 0 We} "t^^Hl *V-^Sl*} -fKE*H o]5 7 ]^i ^^-Aj 

^Jj^lHH ^eflo^ peg ^W^^ S^r <£^-*l ^^^^ Jit}- «HI« tMJ^ ^^g- 

H <H^ ^^^^ 5fe Wl^^o]^ A>-g-*> 7 ] nfl^-ofl ^^^^ t}<£ 

-fi-Bfl ^-i-iEiL-irfl Fc *>-g-*H ^^]^ -fr*^ ^-g-o] ^ 

7 > ^.o]^- ^-g: ^rf. ^3 oj-^ ^7>«j-^ IS «L>^^ol 7 ># ^ 7jo s 

3*1 40 kD PEG* ^ ^ PEG-^^^: ^^7]^ tijjii^^-g- nfl, 

tfia* ^yfl -hj ^ m# tf^-S $ ^ 4**13 

* M^NU*. ^ J77>tl 40 kD PEG» A>-§-^ cflAl ^- 7 ]-7> nj|Jf 

*IS*>*S| PEG* a>-§-^-o_s.^) o.sje -R-e|^>r]-. 
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^fe)30080299 <g* }: 2005/1/7 

;i> -g- ^tgcq ^ o]# ol-g-^>c^ ^-«fl^^ o>^-§: ^X|7]^ ^ 

^eH^ ^^je)!^, *R-<a*h ^1e^^i ( %^o]^>, P>a 

^eH^, B>flJE Sl*>, 3r«^ A, e^Sl*}, 43£3i)A> ^nq^, 

^1, «>>=E^a^^-E, ^m^- -^Sl*}, jl *}, o]^> vii, S!*} vin, 

^^3:3] %Ajol7>}, <^5E. ^2HE i ig-^ tg^a.^ ^ |^la£-^| 

JfAiiq^ -MaI^jMyI. f)]^- l-e)3§B|-o]^ i 7b^H^-«M' *SeHj=., a 

El2BS^-M ol^>, Aj-q-Jrs^, ^ f [Fab] , f [Fa5] . 2> 

scFv^ -f}-JE*i|, wHaj^ -^-efl «JJ*] ^ cfo^^j. # = # ? 

EM;«=<a} ^^J5-5. ^711} SE^- f7}^[ 71^, %Aj IE^r «&3}Aj °- ^ ^ > 
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<53> SEt_>, ^iS) g o]s. oj-g-^ cj-afl^ ov^s). vfr^g. ± ^^iaa S 

€ ^ xi^, ^BHm-g- ^ cum^t 7 m 

<54> ^g<q rf= ^O.S^, 

<55> ( a ) <£ ^oj] tiV-g-7l» Sfe f^-Sfl, ^eJ$H§ #^3gBH^ ^ ^#3. 

<56> ( b ) W]^E^ol^ ^^1^ <£ ig-^ofl AJ^^ §e)^E}o]c ^ Tg^^-S^-^ Fc ^ 

<57> #3] (a)*(M ^-71 4| ^£-0} ^].^ 0.5. £ i=. s-X\6)) <£o]^ + o^cf. ofl^ s. 

:58> #3] (a)^=r 
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J030080299 2005/1/7 
<59> ( a i) al^^o]^ ^t^l^ ^ ^oj] ^#5.^ Fc ^ ^e)^ 

<60> (a2) ^-71 <£-§- ^^-#5.^ a] 3^0]^ £^ Fc <3<3 Hi^r 

<6i> (a3) ^7}*\)x) "S^l^ wl^B}o}^ cfs a Fc 

<62> ^- 7 ] ^ (ai)^Ai, tiT-^-i-o] ^e)^ #sl^E]-oi^oi ^j^i ^. 7l ^eJ 5 ^ 

^ 1:2.5 tfl*l 1:5 ^<>1 wl-B^l-jr a> 

^1^ ^r-t- 1:5 xfl^l 1:10 ^^^1 ^Jol HV^^-rf. 

<63> #7fl (a3)^ ^V-g-^^^ c]-^ ( a 2HH <^^^)2f ^^#^1-^ Fc 

1:0.5 Ifl^l 1:20 ^ 1:1 Ifl^ 1:3 #o) W>^ W . 

c64> #31 (al) ^ (a3)^ y>-§-^ ^-§-6j| ^ 7 }^b wl^tM^ <£s, «v 

^ M-H# Alo^ iLst}oln^olE (NaCNBH 3 ), ^s^^M-H # , r^]^o}o] :g-^<* £ ^ 31) 
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30080299 ^ 2005/1/7 

i5> #7HH #31 (a2) SEfe (b)-fer ^€ ^>^= ^ 

^ ^-bH >M~8-3fe- ^ja.^1 ttfs}- ^^§1 aI^^H ^ 

514. <*ll» #<H, ^) (a2HH^b g£*H 37l» jilb^H 3.71 tifl^] as 

g O.S «1-S-7>^tb ^*ll» i^Rr, #^^Bj-olc o| o].^^ 

°1 Sf# ^1*^4. 

7> ^^-tt #*fl t JMJ*|| g sl^^i^ ^s^, ^sa. ^His, ^ass, #4 

*i<£^ «j-#-a- *ow ^ ^s^w ^ o^^i Af-g-^v 

^ ^sHt *r $£4. *fl^£- 3*fl, AflAflo] (sachet), (elixir), 

6 fl 1 £^ > -M, <*IM3.#, ^ ^s)-^ ^1, ^A>-g-6n, ^ ^ Jg-o} 

^ ^rf. ^]#^ ^l^lfe ^3x1, 3x)^->, ^ ^^--i- 
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030080299 # ^ 2005/1/7 

^ ^-«0 ^ $XSL*\, J£rf w>^^7llfe ^ 5>Jtf 

<68> -«BJ»^ #B^eMt=, wl^Hfo]^ ?M g fcq*3.*« Fc <8«M #3; 

^4. 



<69> 



3 £ ^l«oHl AV-g-E|^ 7l§O.JL ^ H ^^S), ^ 



<-S*H 1> Sle|s|)€-PEG-^#.S.-i-^ Fc <^ ^Sfl^ I 
<#7fl 1> ^^#Slr^# ol-g.^. Fc z\)2: 

^^^■S.-ir^ Fc *fl^>7l 10 mM ^-g-^H -g-*f)^ ^>^= 150 

kDa^ ^^#5.1-^ G (Immunoglobulin G; IgG)0MI*h ^R-) 200 mg°fl Tehfl^ 7>^^-«|]J:^ 
^4^1 (Papain, Sigma^, 2 mg 37°C°1H 2a]# -^o> ja^^^ # 
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m 

^»30080299 ^ 2005/1/7 

* *M*|-3L &q^3,&& Fc °m^r *a$M7] ^1^1-^^ A ^ 

^ mL%^*\ ^-a- ^m\3X^. ^4^-1^, «hg-<^ ^#-g- 

°Jj (PBS, pH 7.3)-2.S ^SH^ ^3]^ 200 (Superdex 200, Pharmacia-*}) *ilH ^*r£ 
^-§-^-1: ^l-§-^H -fr^r 1 ml/&<L3. -g-#^cf. ^^#3.1-^ Fc ^JS.^ 
^^^S €■ *m-§- ^#S!r^ (IgG)32f F(ab') 2 ^ &^HH -g-#£)£.iS. o]» 
^ *fl7i*r£i=f. ^^sl-i:^ Fc <3^4 ^l-^ol -^.a^ Fabifr A ^U-a- A}~g-^ 

^* r ^ (£. i). 20 mM ^#-§-«^ (p H 7.0)clJL ^sW^ ^«fl^ A (Pharmacia a> 

, ^HD =rr^^ 200<^H 5 mZ/^e) -R-^S ^>tt ^ ^^ofl ^ 

*)l7l*}7l a\}^}<%^. <^7H1 ioo mM a]eha> vJ)-h# (Na 

citrate, pH 3.0) ^-§-^# *3}^ ^ ^#iiL-i-fl Fc <8«?-fr -g-#^>^cf. # 

«i« A HIS Fc «** "W^S <£<>l£r SL^H^l €1 (polyCAT, PolyLC Inc. 

*r-§-^H ^ ^I^tt^I], 10 mM a"MEl|ol:E ^§-g-*" (pH 4.5) ^:?HH 3]^ 
(^s]-M-e# 0.15 M -> 0.4 M) y o V ^^-S ^3} JI^JE^ ^^g- ^ o}o}cf ( 

£ 2). 



*4> <^-^l 2 > PEG #^S>\ 

:75> ^7l» 7>^1 £-7}^ 3.4 kDa^ #^^^^1-^)^.0] ALD-PEG-ALD 

(Shearwater Inc. *1^)» ^Bjsim ^^-2b (Interferon a-2b, IFNa-2b, 20 

kDa)7f 5 mg/mi ^^3. -g-*fl^ 100 mM 3r^-§-<^H] ^1^> ^B]^]^ <£2}- : PEG^ #^1 7} 

l:i, 1:2.5, 1:5, 1:10 ^ 1:200] sqjsMj. ^7}^^. ^7lofl ^^o] u)-h# Ajofv^ g^. 
^JELeH^ (NaCNBH 
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3, SigmaA»l- ^-j£ 20 mM°] ^7 r £J-JL, 4*0 *IH ^€^1 jS^*]-^ 3*}?} ^oj ^ 

■§-^^4. o>p]i^ ^ ^6J) #^0.3. PEG7> "g^slal, PEG^ oi^s^I^ 

^7> 1:15. <£mm <£7) #71 (SuperdexR, 

Pharmacia, v)^) 3.7} tifl^fl ( s i ze exclusion) 3S.p>S.ZLBfl3)-l. ^X\-s}^^, 0.5. 10 

mM ^#-5£^2flol;EL ( P H 6.0)4: *r-§-*H IFNa-PEG« ^^1*>^J1, PEG^ ^*r*l 

tlEMl€- <M, *1*H- PEG ^ 27fl^1 ^E^m <£3)-7} pEG5f ol^^) y-AV-.^ ^ 

7\ ^r^^r. ^*fl€ IFN a -PEG-fr 5 mg/m£ ^JES. ^^>^c]-. oI^b] «>-§-^o] #ji o] 

ff*!) ^4 ^ ^##°1 3^ IFN a : PEG^ «J-§- l-W^ 1:2 .5 afl*l l:5^o] ^o)£]& 

><^1 3> ^1^^)^. ^-peg ^SQ^ Fc °§qs>] 4^ ^ 

#71 ^741 2oflA-l IFN a -PEG ^^^1H1 ^#5^ Fc ^-*l7l7l 

#31 l«flW ^al^ 10 mM ^r^-g-^ofl -8-*IHS ^^Slrll Fc (S^r*: ^ 52 

kDa)* IFN a -PEG 3^*11 : Fc^ ««l7> ^ in, i: 2 , 1:4 « 1:8©! sJsl^ ^7>*H Shg-^l 
S^. 100 mM °J#<g ^-g-^ #Efl5 *HMU. ^^1^1 NaCNBH 3 » ^ *5L7\ 

20 mM°l 2£)S.s. ^ ^ofl^ 20^^- ^ jjh^^ ai-_g_X| 53 cf . o]^e1 # 

^ ^ &± -f-^-l-ol 3^ IFN a -PEG <£:M : Fc^l «>-§- 

l:2«yol ^-o]s)^rf. 

><^?f] 4> SlB^-g- ^-PEG-^^^-i-^ Fc ^^1^ ^-5] ^ ^ 
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<79> #7) #7fl 3^ * *3 ^ J^fi ^71*1-31 49^3 I FN a -PEG- 1 gG Fc 

(PBS, pH 7.3)-8: *l-8-*H -fr^r 2.5 m*/*^S ^^ofl 
^3*1 IgG Fc $ t^m-S- #34 ^)71*>JL IFN a -PEG-IgG Fc ^3 3^*1) 

■£34 ^Ml^rS^ (S- 3). o] S a-E^ -go^ IFN a -PEG-IgG Fc ^^<H1^ 4£ 

nl^g- IgG Fc $ ^Ejsf]^. <£3}- ol^ 7 > ^-^Sjol 0X7) nfl^ofl o}# ^T^l 
3*fl ^7\SL <#°1^- SUK 1 *! aS.n>£ZL2fl3il«. ^sj^rf. IFN a -PEG-IgG Fc 
31 £34 10 mM *H1H^ q-3=# (pH 4.5) <L3. $3**1*1 (PolyCAT LP, PolyLC Inc., 

*1^"H y^ZL 1 M (NaCl)4 S^tr 10 mM ^HlH^ (pH 4.5) ^-g-^^ ^ 

^ ^^wll ±§-5. 0 M 0.5 M) »^°-3, ^7}S. 7§z\)is}<%3L, 

- ^*I^4 IFN a -PEG-IgG Fc ^3 3^-*fl# ^^l S^^tf. 

^ «M (PolyWAX LP, PolyLC Inc., *1^-) *3^4 10 mM Tris-HCl (pH 7.5) ^-g-^JLS. *m 
$r*M ^ ^*fl^ IFN a -PEG-IgG Fc ^*ll £-34 Jf-^-Jl 1 M <£s}-i-rS#4 

10 mM Tris-HCl (pH 7.5) ^#4^4 ^H^-wfl (^sj-uK^g- ^ 0 m _ 0 3 M) ^ o.^ 

IFN a -PEG-IgG Fc ^^l^^cf (£. 4). 

:80><^aH 2> ^iBl^l^- ^-PEG-^^#S.lr^ Fc ^^l-Sl H 

*i><#31 1> ^-g-S-lrfl Fc <3^*)- PEG ^ 

32> ^ ^o)l <£e|l*l^= ^-§-71* 7>^1, 3.4 kDa^l ^hHM^b^o] 

ALD-PEG-ALD (Shearwater Inc. *1^)» #7] l*\ t£t}1 id\]*\ Fc 
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15 rag/mi -§-*fl^ 100 mM °!4><g £Hf-§-^<Hl Fc : PEG^l #w] 

7> l:l, 1:2.5, 1:5, 1:10 $ 1:20*1 ^7>^cf. NaCNBH 3 » ^ ^JE 

20 mMS. ^7>tr ^, 4°C<>1H H^}^ 3*1 # «B-X|^4 . Fc <8 

oVnli, ^ ^ofl Aiiw^ peg : ^^#Slr^ Fc <^ 0 1 1:13. 'S^l* £ 

71 *1*H ^"71 7Mn ^s)^ (SuperdexR, Pharmacia, ^RD 3.7] ufl^fl 3S 

n>SZLBfls|-l- ^^cf. if9«6S. 10 mM ^-§-3E^2)l °1 ^#-g-^ (pH 6.0)* *}-8-*H 
IgG Fc-PEG-ALD» 3*l*)-3Ul, PEG^ ^#3^ Fc <3<3 , *l*h§- PE G g 27fl 

3 ^^tS|? Fc «3*M PEG^ ol^j JfAV!:* afloat]., ^xfl^ IgG Fc-PEG 

3*11* ^ 15 mg/ntf3. -^^t}. o1^.«.b) tiV-g-^ o] 7 >^- #ZL o]^] ^4 ^ JfA>~.o] 
3£r IgG Fc : PEG^ J) a) 1:3 ifl*| 1:10«?H ^-oisj^rf. 

<83><^ 2 > ^^#Slrfl Fc ^-PEG "S^l^ SlE^^- <^s\-^\ 

<84> ^3) HAi ^ m IgG Fc _ pEG <g^^ H] oiE^l^ <g-^~2b (Interferon a-2b, I FN 

a-2b, ^7>>^= 20 kDa)» -§-^*l7l7l -sfl*H 10 mM ^§-g-<2Hl -g-*fl^ ^1^^]^- <^s)-» 

AV-g-^ji, IgG Fc-PEG <£«1 : <yE^]^ <^2)~2b^ A 7 A 1:1, 1:1.5, 1:3 ^ l:6°l 3 

S.-^- %|7>*H yKg-A^tf. ^-g-^ 100 mM &^-%-<% ^-i-^ZL, ^M*HS*i 

NaCNBH 3 » ^ -^£7> 20 mM°| ^7>tr ^ 4°C^l^i 20 *1?> ^-9} %&f>} M^}^ i£ 

-§-* ^l^Al^r^-. 3f ^aH) 1^ r^j 34 wj-^ o.^ ^J^l^ cl^-o. ^ «. 

^lTl^Jl, ol^«.Bl IgG Fc-PEG- 1 FN a ^^>7l] ^-s^f^tf. 
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<85><^aH 3> oi^> ^^-Ji5^.-PEG-^[^#S.l-^ Fc *\}2i 

<86> o]b\^ <gs%-2b tfl^H ^^ss. (hGH, 22 kDa)* AV-g-Sj-ji, 

ALD-PEG-ALD (^>^= 3.4 kDa)^ 1:55. *\}£\f>}5i±; ^X\q) is). ^ 

<^ hGH-PEG-IgG Fc ^ ^^l^^t^-. 

<87> <^aH] 4> o]^ 3}.^ ^^r-PEG-^^L^ Fc ^^1^ 

<88> ^3)1-^ oj. 4 _ 2b oj^v *r^*r (G-CSF)« G-CSF^r 

ALD-PEG-ALD (^>^= 3.4 kDa)^ 1:53. S}^- *H S^}^ ^a]^ 14 ^ 

°-3. G-CSF-PEG-IgG Fc ^r^-Tll s^§|-$t}. 

<89> ^ f G-CSF^l 17^^H o>PlicAVol ^^0.5. (17 S _ G _ CSF)1 . ol-g.^ 

^ ^lsf G-CSF ^£.*)]-PEG-IgG Fc ^^>7fl s^-^c}.. 



<9i> <dm}^ «&s}~2b tfl^l ^01*} (Erythropoietin; EPO)* ^-g-^ji, E P0^ 

ALD-PEG-ALD (**M8= 3.4 kDa)^ -I-«Hr 1:53. * r -b ^fl^|«>Jl^ 14 ^ 

-2-3 EPO-PEG-IgG Fc # a -M ^-StTII 3s.*rSft=r. 



;92> <-S*H 6> «r-§-7]^ ^-e)^ PEG» ol-g-tfr ^^13 *fl3£ 

c93> ^ ^3 ^ zx-o] 2.= -^Aiqpl^ assUMMH (succinimidyl propionate; 

SPA)tl PEG# A r -§-*M IFNa-PEG-IgG Fc ^Sfl-i- cf^-sf ^o] »l^>^tf. ol^^l^- 

60-27 




030080299 ^ q^}: 2 005/l/7 

<£4 10 rago) ^-sfl^ 100 mM 91^ ^-§-^ofl SPA #-§-7]!- ^>^= 3.4 

kDa^ SPA-PEG-SPA (Shearwater Inc. ^^)» ^ : PEG^I -§-«l 

7} 1:1, 1:2.5, 1:5, 1:10 ^ 1:20*1 ^7}*rJL, ^€^1 

^1 2A]# ^.<£ ^Al^cf. olBl^^r ^aJ-SJ ^T7l^ o> D l ^ nf Jf <flofl ^igjaj O.^ 

PEG71- 1:1S PEG- 1 FN a <3«1« <§7l 7 H^l £L7l wfl 

^ HS.n>SZL2flBl» ^Al^cf. -g-#6B 10 mM ^#-^^]o]h ^-g-^ ( P H 6.0)# a> 
-§-*M IFN a -PEG ^*\]*}<%5L, PEG^r ^W^l ^^l^- t4, *l<£-§- PEG ^ 

PEG^ ^ ^ 3.^ 01 El 3^1 €■ ^7> <g^^ o] $*|] Jf<Hr* ^^o^ IFNa 

-PEG £a*H F C # -§-^>7l 3^4 IFN a -PEG 5 rag/m^ 

^ttb ^, -g*H 14 ^^tb ^JL^L IFN a-PEG-IgG Fc ^^>^c]-. o]^w. E -] i£ 

^ #^1 ^4 ^ ^-o] 30. o]e|^s ^4 : PEG ^ ^3 a>o. #H] ^ 

1:2.5 xfl7>l 1:5^0) ^-ol£)o^cf. 

-8-714 941$ ^Wsq W tiV-g- zfo] H.-T- N-*H^s.aHa1 

M*1^J (N-hydroxysuccinimidyl; NHS) S^r ^HtHs] J= (Buthyl aldehyde) <?1 PEG 
(NHS-PEG-NHS; Shearwater Inc, *1^) SE^b BUA-PEG-BUA* ^r-g-*H IFN a-PEG-IgG Fc ^Sfl 
4 444. ^J^cf. 



<^ A H1 7> -§r^ol uf= peg* ol-g.^. ^^14 

S^r^M 1,000 Da«>lal, ^ ^1*1= Jj-flM SM-7l# 7}^1 

SI ALD-PEG-ALD (Shearwater Inc. ^^-)» a>-§-*H ^Ul cfl 14 ^ 24 ^<^t!: IFN 
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a-PEG g£*M- *\)3z * olnlj, vY-fr^o) 7 }# #J1 o]^ ^ ^ -SR^o] 

*^ OT" : PEG^ 2)3 1:2.5 l:5^«>l I FN a -PEG 

■3^* ^ 5 mg/n^o] ^ o] f oj-g.^ 1^ ^ 3^ ^ o. 

3. IFN a-PEG-IgG Fc ^tlMl* ^flS ^ ^^H^tf. 



<97> <K]Mq] 1> PEG-^lB]^!^. <£s}. ^^^]^| 

<98> 100 «"M ?l{Ktf (pH 6.0)0)1 oiB)^^. ^ 5 mg^ 1#<H ^ 5 £) 

-t,]^ ^ j pEG o^ ^>^o] 40 kDa^l tt^JHa ^aI-pbB-^^je. (Shearwater^, 
Sl^S- ^ : PEG^ #w] 7 > l:47> slSUf #7l -g-^ofl ^7^4. ^ 
°fl JHMI*! NaCNBH 3 « ^ ^£ 20 mlH £)JE^- ^7>^ ^, 4"C*)H lS^ ^o> a 
*t*W**\ Ik*****. tt*M| PEG» **>8^-Al7l7l «H«*o> 

^"ir ^S.7> 50 mflH ^7>*>^cf. 

=99> PEG o} «^ * 2Ufl« 4)4 G-25 €^ (PharmaciaA»^ 6\ + 

^>S4. 2 Jfsr) (column volume; CV)£} 10 mM Tris-HCl (pH 7.5) gr-fHj-^ o g ^ 

M^M* * 33*>$til, ^ 260 nm4H x><*]«. *tf?fl3. 3 

#*>34. -*7l ^^o£ 37l7> c| e PEGS 

£47 r ^ -g-#S)i u]«}-g- PEG ^ q-ofl .g. #£]7l nfl^-cfl PEG- IFN a «3 

00 > -S-7HA| PEG- IFN a 34*71 m 

4** ^Wath 3 (PolyWAX LP, Polywax Inc., n]3f) 10 ^ 
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Tris-HCl (pH 7.5) ^f-g-^o. S ^^M^. PEG-IFN a £3*1)* f-ft^ -g-#^^- l mA / 

^1 3f, 15 Jg*8 Q^-%-*J\ jo^ ^^t}. 30 1 M 

NaCl ^-#-g-<3 30-£ 0<HH 100%7>*1<£) <g ^i^tifl yj-^ ol-g-^-o^ He)-, i^- ^ 

l> &*t® S-ic-PEG Stf -elBlsfl^ <^4^- ^e|^7l ^fl #7HH ^s.^. S^-PEGSf 

^Sf-o] -g-#^-g- 7}X)JL 3.7} afl^ll ^jELufSZLSfl^-g- ^^ } ^ 1Q ^ 

^#-g-^ (pH 7.0)^.S ^^sj-A]^ 200 (Superdex 200, PharmaciaA}Hl 

^"71 ^ ^«J^ ^-g-tfjCLS. -§-#^>^rf. c]t^ ( i m/^ -B-^o. 

5- ^-§-<5«-i: He]- ^ x^-PEG7> oiE^l^ <£s|.i=. £t -p EG7 }- o] 

^^.q- ^Al^Voi ^-cfl^ o.s. m>s^ s oj* £ia-PEG^l 

40 kDa PEG7> £^ PEG-hGH^., PEG-G-CSF #^*ll ^ PEG- 17 S-G-CSF ^JE*]]«- ;fe*>5$ 



103> <«1jj7^| 2> OlB]5i]^. <^S)~PEG-^T?I ^^1^ ^flS 

L04> ^ A )ofl ^ 2oll ^ IFN a -PEG o^^L^ofl ^T?l^- ^^-Al7]7l i 0 mM 

91^ ^-g-oJJo,] oi^j. ( Human Serum Albumin, HSA, 67 kDa)(^*>, tR-) 

♦ IFN a -PEG 91^} : «H^3 ^v) 7 } ^ V1> 1:2> 1:4 ^ 1:gol ^ 7>1& ^ ^ 

100 mM ^#-g-^ ^-Bfl^ ^^ji, fl^sXI NaCNBH 3 » ^-3E 
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ol^] =4 ^-o. ^-g. iFNa-PEG <&%$l : ^^1^ «>-§- 

:1 05> -g-^B- ^ T^-g. #^ £ -M** ^T^JI IFNa-PEG-^^I 

* ^^l^>7l 3.7) wfl^l HS^M3L2fln]» ^J*}^. z}- £^~§. ^> 

^rtr ^ 10 mM oH1ea> q-E-g. ^-g-^^- ^ 2.5 m^/^-AS. ^a]^ & 

^ <£-JjL*] ^ M-fr ^71*1-31 IFNa-PEG-^ 1 ?! ^A%\<&^. 

Si IFNa-PEG-^^1 S-*Hfe «-£#sL*i ^^-g. <£*l*i ^ o] E ^]^ 

IFNa-PEG-^^ ^-^^ ^xfl ^sj^ 10 mM <>M1H# (pH 4.5)^ ^ 

€^ (SP5PW, Waters, ^ji i M ^^e^. ( NaC i)^- 10 m o^ea]. 

CpH 4.5) ^2E^«fl (^shM-H# ^£01- 0.5 M) ^J5..sL *3 

^7fS ^l^ul, IFNa-PEG-^^1 £^r?fl ^^^^cf. 

106> oi^> Aj^ss.^ g_ csf ^ zj-zj- ^«.n]o] 

hGH-PEG-^^1, G-CSF-PEG-^^- 1 ?! ^ 17 S-G-CSF -£-5^1 -PEG- W 1 ?} ^IWl* ;fc*r5$ 

108> (1) ^Wl-fil ^<H 
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<gA]<4«<*<<i 4 xfl^l 20% ^S^afl 2g-g- A>-g-^ SDS-PAGE 

^ ELISA (R&D system, n)^) ^.g. o}^}c^ ^^satj-. o)^ , IFNa ^ iFNa-PEGfe DTT 
(DithiothreitoD* zj-zj- 50 mM^ «9=^s $ 7 f.^. * S DS-PAGE«- -M^Sta, IgG Fc # IFNa 
-PEG-IgG Fc^ DTT 8H ^fl^t)-. 

4 SDS-PAGE £ 341 »4*WI»*K £ 3^ 7^ * 444 IFNa 

-PEG-IgG Fc (A), l7 Ser -G-CSF -fh5L*fl-PEG-IgG Fc (B) g EPO-PEG-IgG Fc (C) SKI*} 
71 41* SDS-PAGE ^^M^h 



m> ( 2 ) i£h§M ^^1^ ^ 

ii2> ^aHHH ^ ^ (Superdex, 

PharmaciaA»2f i 0 mM ^-f--3L>M| o] b ^-g-oaj ( pH 6.0)* JlS A>-g-*fe 37I wfl^fl 

^£)<H SZ^ IFN-a, hGH, G-CSF, 17S-G-CSF, EP0 g IgG FcJ , ^ ^ ^ 3£p] . £;ii!) , 

s|» ^s^- ^3.^^ ^ sk^^* ^^v^cf. z]- <a^* 

*3 Fc <3^ofl SflT=HHr ^3^^* < #* cf^^ €^-*H ^7-flSHf #*J?^ 
13> a^p>SZLEfl^ «^ oi^o,] ELISA (R&D system, *]^) ^S^t}. IgG Fc7> 
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^fe-t-fl, I FN a -PEG-IgG Fc^ ^-Mfe ELISA<^] £|*fl &oj tflef ^*|] of 30% ^ 



114> ( 3 ) cf^^ £51 ^ ^-o] 

115> Z}-Z}-<>} ^H^M Oj^ tfltfl 3.71 tifl*fl 3SP>S^LBfl3l]* ^A]*V ^ 

280 nnHH ufl , IFNa-PEG-IgG Fc, hGH-PEG-IgG Fc, G-CSF ^( 17 Ser-G-CSF) -PEG-IgG 

Fc^r -S-^l-^ 70,000 ^H*l 80,000 Da9l #^ ^l^mtJHH ^-«^3i)3L# M-BKfl&t}-. 3E. 4^ 

IFNa-PEG-IgG Fc ^^-^1^1 aS.n>SZL2fli) ^sty-ft i^b}^ ^o]rf. 

EPO-PEG-IgG Fc£] -g^r^l 88,000 Da<Hl *fl^Rr *\ #^3.7} ^<&s\°X 

U6> z}- X]^ ^.^o. ^o]^ }7] MALDI-TOF (Voyager DE-STR, 

Applied Biosystems, USA) ^^^7l» o]-§-^]-c^ o|s-o] 2L^j.o|q. uflE^j 

A M^^ (sinapinic acid)^: *>-8-*r$t , zj-zj-a] A^-g- a]jl 0 .5 juft* ^ej-o] 
£3E«H ^f, nflE^i -g-<*}^ ^7>tb i=f-§- *}<g ^^a}^ o)£- 

Q (ion source)^ £<y SExlE] w. o.^. eH<^ TOF 

*H ^*>$t^. ol^fi. *l<g^ ol-^ ^ (DE)-H- A>-g-s].fe ^ ^ ^^oj]^ 
^# Al^hfi- 750 nsec/1500 nsecS., ^ 2.5 kV3 ^*r« ^-Sfl 7 >^^-*>^t)-. 

17> -S>7l Jt 1^ Aj-71 ^Al^^Ai °}*- ZjZ}^ IgG Fc ^"M^l ^4* ^ 

^ ^o]^ Li £ 5^ EPO-PEG-IgG Fc ^^)^ ^%=-g-^ M-b}^ ^o]cf. ^ >= 

EPO-PEG-IgG Fc ^*fI4 ^JSL^r 90% o^ol^ o)^)^. v ^o_ 7}77} o_ 
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M-b^SM. sith MM** Fc ^^<=H1 (epo)7> 1:1s. m 

> [a 1] 









IFN a -PEG-IgG Fc (^Ml 1) 


72.8 


72.6 


hGH-PEG-IgG Fc (-H^M 3) 


75.6 


75.6 


G-CSF-PEG-IgG Fc C^H^U 4) 


72.3 


72.8 


17S-G-CSF -fr5.*fl-PEG-IgG Fc (-i^Hl 4) 


72.1 


72.2 


EPO-PEG-IgG Fc t^HI 5) 


87.6 


88.0 | 



9> <^1g6j| 2> WS^** 2:^} 

;0> 4 ^ 5 *>3^ SD (RatW (^3^)4 W * 

*lHL*HH *fl3^ fc*l* PEG * Wtl *WI*I ^ oJ ^ 

^ ^^^^ 3^3. til^^rf. tflatS- £ PEG-<3«1, °^f*J * * 

^ A 100 //g/kg^ 3)^*}^!: * , ^ A > * °- 5 > 2 - 4 ' 

6, 12, 24, 30, 48, 72 g 96*13: ^ 5^*^31, *\%&* ^\ * 1, 6, 12, 24, 30, 48, 
72, 96, 120, 240 « 288 *]Q ^ ***** *2-<* *«W3.* 5-°> 
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PEG-<3«1, ^ Fc ^ PEG* *fl7fl*(|3. *M ^€ # 

# ^£.^1 S^r^ *1 *>-§■, ^1-^1 ^ MRT (mean residence time)^ Qfe 

Witt* ^Pltb^. 

2> [^L 2] 



XI ■-I *H g. 


a 


IPNq-40K Mfli 
(tiliaofl i) 


IFNa-PIiG- 0 a u -¥- , ii 
(ulja^l 2) 


IWIa-M4J-lgG Fc 
1) 


Tmax (hr) 


1.0 


30 


12 


30 


T 1/2 (hr) 


1.7 


35.8 


17.1 


79.7 


MRT (hr) 


2.1 


I 71.5 


32.5 


104.5 



23> [K 3] 





hGH 


hGH-40K m 
( a] ao| l) 


(HlJl<3fl 2) 


hGH-PEG-IgG kc 
(^li 3) 


Tmax (hr) 


1.0 


12 


12 


12 


T1/2 (hr) 


1.1 


7.7 


5.9 


| 11.8 


MRT (hr) 


2.1 


18.2 


13.0 


18.8 
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> IS. 4] 





^"3^ 
b lor 


(?CSF-40R m 
(ulsH 1) 


G-CSF-PliG- 6 ^^ 

(a|aiLeq| 2) 


G-CSF-PEG-lgG Fc 


Tmax (hr) 


2.0 


12 


12 


12 


T1/2 (hr) 


2.8 


4.8 


5.2 


6.9 


MRT (hr) 


5.2 


24.5 


25.0 


; 32.6 



5> 13. 51 





S-G-CSF -rr 


"S-G-CSF -H-£^| 
-40K PEG 
0*1 5H 1) 


"S-G-CSF 
-PEG-^-f 1 ?! 
(tilS^l 2) 


"S-G-CSF -frE.*l| 
-PEG-IgG Fc 
(4i AH 4) 


Tmax (hr) 


2.0 


24 


24 


24 


Tl/2 (hr) 


2.9 


I 4.3 


6.4 


7.0 


MRT (hr) 


5.8 


24.4 


25.1 


33.2 
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IS. 6] 





01-401 owa-^«H- 






(Darbepoet in- a ) 


EPO-PEG-lgU fc 
(^H 5) 


Tmax (hr) 


6.0 


12 


30 


T1/2 (hr) 


9.4 


18.4 


61.5 


MRT (hr) 


21.7 


36.7 


117.6 



^-71 S. 2 £ £ 6^ 3.eflH^Ai <£ ^ 5a*°l. IFN a-PEG-IgG Fc 

o» ( o]^ ti^H^ ^istb 40 kDa PEG-IFNaSl ##7l<& 35 . 8*1 #£.1* 2*fl ^7>H> <fl«l 
tf. PEG^l « ^^#5.*^ Fc ^^tflXi gopflol IFN a-PEG-^^ 

^71 7> 17.1ARVO.S., * *1M|7> *^7l » M-BJ-^ 

£ 3^ ^^sS^ ^IB^I^ ^ 

Sflt*. 9\Zt ^ #3. =.£-^r ^7l7> 1.1 Al^Vol^. 40 kD PEG* ##71 

7> 7.7Al7 u >o S ^7^530.^, ^v^o) Fc ^ tfl^O 3^ 
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S 4 X 54H iL^°l, 7>^-ol7>^ ZL*) -fi-5=*H tfltr ^ 

#7] £4 ^ ^jme-h^ ©1-g-tr ^^^^ q-B^xfl^rf. ^ 

^ ^o]^ 3.0) -o-^^^cf 40 kD PEG7> t^-^l* 

^c*,^^ Fc ^«17> 7H> 7J ^ «J:^7l» tWAS&4. 

o. ^ 7 >a1^1^ ig«^3.*€ Fc <3<^ JL^ -fl^tf-fl ^€ ^J: °>*1 

e] -R-5=*lH*l£. -frA>* SL^« M-^-'i 3X1 ofl#$ 

^ 5^. 

(erythropoietin; EPOH ifl«HE * tf« 11* *t#7] ^7\lL^7\ *«\*\ 

£4. ^, 1* ^7l7> 9.4Al#©l:a, EP0» 31 ^^1^ 

°i^^-ir EPO (Darbepoetin-a, Aranesp, Amgen, USA)3] ^-ffe ##7l?r 18.4*1 *V°^. 

EPO-PEG-IgG Fc 4^13 ^4-°fl^r €^ ^71 7> Jj^ 61.5Am^S ^7l^^ *7>*}S^. 
•31> ^-7] *3<MH « ^ flte *><4 *ol, «. ^ofl 4^ Fc <3 ^ % 

*7>€ «#7l* i+BfiflSa^". « *|*W§* fl«T PEG 

^ xl^ol 7 >^ ^ 40 kD PEG* ^^4^ alHoflA^ ^^^-S-^r^ Fc 
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*J «W 1^ SE*. ^^MH^ Fc tfl^O 

sfl^l PEG ^ £fe ^Wl^ ^ ^ *H**1*1: 

(mrt)* M-EHm t i, ^ «*H ^ * ^ 7 > 

tM, fll^BfolH.^ ^*Q3>1 10 kD PEG* Al~g-^ IFN a-PEG-IgG Fc 4^*11 ( 

48.8Amo.s_ q-^m 3.4 kD^l PEG* A}~g-^ ^3 1^ ^1^1 79.7*13: 

fi.tj- ^ tf^S^. ^^lS.^ PEG^l ^V^= ^Hl trj-ej- ^ «t^-7l^ iL*l 

7} £i*ll*M= ^71* ^ PEG» A>-g-^ 2L#t±. 



33> <^efl 3> %A^ ^ 

34> (1) ^*f|^ ^1^ «rA^«l57 

.35> o]t| sfl^. <g;3^ ^^1^ xflS.ifl ^|*>^ IFN a -PEG-IgG Fc (^li 

1), 40 kD PEG- IFN a (^51^ 1) £ IFNa-PEG-^^1 («l5Lofl 2 )3 %*V<>1^ SM§ * 
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rp-^fl^ u>ole)>iS. 5E.sW?i ^-^l (Madin-Darby) ^ 41 # M]3L (MDBR, Madin Darby 
Bovine Kidney, ATCC CCL-22)» A}-§-*r*r 41**11 «* WSUL o^, PEG7> 

*| ^ ^al* ^s}--2b (NIBSC tfl^ilS. A r -g-*rSI4. 

MDBK Xfli* MEM (minimum essential medium: JBlH 10% FBS « 1% « 
nVol^iol $ 7 >€ «fl*HH 371C, 5% C0 2 3 2,&£L2. tifl^f^^-. ^3^17} *rfe ^lS^ 3- 

(NIBSC ^4S§f)* *£S AflS *B*M 96 € ^ * 

ofl 100 *W5fti*. ^loflAi *fl*<m ^1*» #B^H^ *l-§-7> Sa 

- s. efl olH^ 100 f*q 7R> 37°C, 5% C0 2 SJ= 1*13: 7}*& *fl<S*r^. 1*1# 

^ 4o]e)A ^S.7> 5 ^fl*l 7>i0 3 PFU7> VSV (Vesilculer stomatitis virus)» 

50 MM£4| *7M*| ^9X^. M tfl^AS. AlJg. *! MM* ^ *2L* 

v}o}z\ + *V-jr ^ tfls^S. ti>o]s)i s]^-§-^* **| ^ ^3L n J: ** 4* 

^}%^ 37*C, 5% C0 2 ^l S^ofl^ SJ= 16 ifl*l 20*1?! ^7>S_ ufl^rSl 1 }. 
7> aflojofl o. j^*^ #o}oi^ Afl^S ^^-&>7l TfHl: 31^L (neutral red) -%r°A 

100 ^7RV * S7t. 5% C0 2 2X|5fl- ^°J: 

100% ^-fr^ 1% oMBM 1:13. 41 °H 100 ^4°]^9X^. ^3 ^1*» * 
^oj * 540 nm^H ^*}<%^. ^ t||M* ^3. (blank)S *>JL, ^ tRi 

^ xfli. ^ HXMbS. ^«r^ 50% 4]* ^ (ED 50 )» Jfl^tf. 
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xl '-I -**M t_r ^3- -n — i a v. 




EDso (lU/mg) 


IFNcHI ^ 
#tfl2j %q (*) 


s =51 "H^ IFN a 


100 


4.24E+08 


100 


IFNa-40K PEG 


100 


2.04E+07 


4.8 


IFN a -PEG- "If ^ 


100 


2.21E+07 


5.2 


IFN a -PEG- I gG Fc 


100 


1.19E+08 


28.1 



fi. 7*IH &°], PEG°fl ^«fl ^€ ^ t^£7} ^3*1 # 

^7>^m tftfl:*} o.S »^H7> 1<H*m31, 40 kD^ PEG7> ^€ ^-f 

« £3*4) 4.8** ^ ^-f , 12 kD PEG7> ^ 

ai^ 25%, 40 kD PEG7} 9= 7% %>S* ^> 

jl€ «> 5ft^ (P. Bailon et al . . Bioconjugate Chem. 12: 195-202, 2001). ^, PEG3 ^> 

#7i7i- 7im<>i jl^-su sa^. 

5.2% ^5.3- ^ ^H". * ^ ^3*3.*€ Fc 

-S-tfla? »^E7> 28.1% ^l-S-^S. 3 713-2-3. 
o>^* *h*l* ^^4. 445.^ , €■ ?1b]311# <^4^- ^#3*31 Fc 
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> ^^X^ ^^1^ ^15.^ «lm*}7l 4]sH hGH-PEG-IgG Fc, 40 

kD PEG-hGH £ hGH-PEG-^ 1 ?!^ 4|3Wfl- 
s> o]^. ^iaa <£ja.^ -ff-AVg^-g: 3m ^ (rat node lymphoma) 

^igr-oj ^2 Afl£ (European Collection of Cell Cultures (ECACC) #97041101)1: °l-g-*M 

4> Nb2 AJ|£* ^fl 0 ^ (Fisher's medium)^ 10% i sfl<>> M (FBS, fetal bovine serum), 
0.075% NaC0 3 , 0.05 mM 2-^S^S-fl^ « 2 ml *JMKL* *7>« HI** 10% 

i Bflo> **8* 24ARV T3| «fl°<f°-W y fl°J=€ *i 

3 ^ 20,0007B^ A|if 96€ 4 iflofl ^ ^ hGH-PEG-IgG, 40 kDa 

PEG-hGH, hGH-PEG-^^1 , ^2:5 0 J ^MlS.^- (National Institute for Biological 
Standards and Control, NIBSC) * W ^tfSlM- (HM-hGH)-i- 

S. ^7>^ ^ 37°C, C0 2 wfl^HH 48^1 ^> ^^V UllWSa^. ^S.^ ^ (Z * * 

o} ^-&}7l £|*fl AflS. (cell titer 96 Aqueous One Solution, Promega^}, 

n}^)^ zj- ^ofl 25 ^ 4*1 # ^<?> Ull^Sft^. 490 nm<*H <M*r 
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[S 8] 



TO*" 
(U/mg) 



HM-hWH TO 
«^ %^ (%) 



1WW 



100 



2.71E+06 



100 
"95~T 



hGH (NIBSC -*Xi\3.*£it) 



100 



2.58E+06 



hGH-40K PEG 



hGH-PEG- 3T-T- 1 ?! 



100 



0.206E+06 



100 



0.141E+06 



7.6 



5.2 



hGH-PEG-IgG Fc 



100 



0.76E+06 



28.1 



Hl«-^*=l/ED 5 o>!06 (ED 5 o: W 50%» H^flfe W 



^.o. ^ iL<>} fl^g-fr <£ ^ SloL, PEG^l ^*fl ^« 

34-51 PEG^ 3.7)7} 3- f^£7} ^^V ^ol^l 

fet-fl, 40 kDa^l PEG7> ^€ 34 ^ 

7.6%» v+BWlfc 3 AS M-Bl-^. <£4*J-8: 38+^1 ^^"-^ A ^ 

^ #^^r ^i^^ W ^ 5.2% ^ M-^Mm^. ^^f- 

^^#Slr^ Fc 34^r »^£7> ^<S^ tflti] 28% 

ol^- ^7l^o.S. *7>** SftSft4. ^ ^7^ ^71^ 
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ft 
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f7W oj7_> ^^Mt^ *«S4* Fc <8«^ W^l ^« « 7 > D fl 

* 3^ $ oa 7itn« ^ * fc mtw ^ ^ 7 >^ 

o}£.^ ^vs-^-s $w m« **w ^-m ^sh, oi^* 

'> (3) #5.^ *R-*l*r 3^*03 4l^*fl 

G-CSF (Filgrastim, *H*>. »Ser-G-CSF -frSL * , 20 kD PEG-G-CSF (Neulasta, 

USA) , 40 kD PEG- 17 S-G-CSF -fr^l , ^Ser-G-CSF ^^l-PEG-^^l 3 17 S-G-CSF -fr£* 

-PEG-IgG Fc^ ^^rSW. 
:9 > o.^ > ol^> §^ 7l-^^| A-fli^o] HL-60 (ATCC CCL-240, Promyelocytic leukemia 

patient/36 yr old Caucasian female)* 10**| ± W M* RPMI 1640 

«fl°^V^7>, A-fl^L^ £}= 2 .2>40 5 Afli/mt°l ^S-^- 2^§tr ^, DMS0 

(dimethylsulfoxide, culture grade, Sigma)* *|* 1.25% (v/v)7> *7m*. 
Afli^* 96€ #3HH (Corning/low evaporation 96 well plateH 90 fd^ ^<H*1 ^ 4 
^ 2*0*7117} S)£L^ ^ 5% C0 2 7} WJSIfe 37°C *|<*7l4H 72*1 *tf «fl°^> 

L50> G-CSF ELISA 7lH (R&D systems)* ^} ^ 

^•£.7} Si 5.^ 3^3r RPMI 1640.2.3. SH*H ^ ^ i7 > 10 w/mH 35L^- *>£^. 
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o m tW RPMI 1640<L5L 1/23. 34*Hr 3* 193 <>l**l «HM« 

<£ HL-60 A«.3E^4 4 €^1 10 /A* 7>f§H, ^H7> 1000 ngMiM^ £^£-3- 

^^HS fl4M ^€ *1M* 4l5L^r 37'C «fl<£7H4 72*1 ft 

# 4*1 UHW5H4. 

flfl o^ Afli^^l ^JE* <£*}2L7] fl*H, CellTiter96™ (Cat . No . G4100, Promega 

40* ol-g-^H ^7>*V 4I=E^4 £4* 670 nm 4^4^ **£3. *=8«H ^44£4. 
> [5. 9] 





ED 50 UUM) 


tftflaj (ft) 


G-CSF (Filgrastim; 


0.30 


100 


"Ser-G-CSF -fi-5.*l| 


0.26 


115 


20K PEG-G-CSF (Neulasta) 


1.20 


25 


l7Ser-G-CSF -fl-5.*J|-40K PEG 


10.0 


<10.0 


i^Ser-G-CSF -fi-S-^-PEG-t-f^l 


1.30 


23.0 


l7Ser-G-CSF -fr£21]-PEG-IgG Fc 


0.58 


51.7 



S. 9414 iL^r 44 £*1, 4 D 1^*>* €44*1 17 Ser-G-CSF *H*II4 £3«.*« Fc 
ttH* #4^4 SW^ 44^&4. PEG^l 4*fl 

43 17Ser-G-CSF -fi-£*0fe H *MSL7> ^444 tt* *W **>*W^ 
M°l 'i 0 !^* °14 4<*ltb 4 514 (4^^- 4*1#€ 42003- 178673L). ^-4, ^43. 
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PEG^ 3.7)7} « *7^^r *^£7> «^*<H«*^fl 

31, 40 kD^ PEG7> 17 Ser-G-CSF -fr5L*l*l 10* 

o. ^ 44*fl&4. PEG^I ^4^1 *7Wfl «J:^7lfe z344»l 44 # 

rfl^^S. 4JL4 #4x42.3-, W7l7> «f4£ *M\3: M4 >B*°1 ^ 

^4J2 &4. W^l* 3* 17 Ser-G-CSF *l"««*fl % A <^ ^^^°fl 

4*M 4 23% *M§* 44^&4. n34, iS3»*sa Fc <S«Hr 17 

Ser-G-CSF -fi-£*fl«fl 3 -ft *tfla? %^£7> 51% ©l-frog. ^>}^* 

^ &&4. olS+Bl ^7l^ ^71^ ^7>4 ^^iM^ Fc <3^4 17 

Ser-G-CSF -fi-£.*ll4 £^*fl4 4S.7} nfl^- 3}o_3L 7l^m ^ $14. 

4> ^-71 ^43-^1, °l-§-^r 3 4-4 ^t^MS. 4*1 tt 

51*11 tt*!3<*H5L ^^tlM ^ PEG^l ^-MW 4"$ ^4 ^4711 44# 

* ^ &4. 44*1, ^34 IPlr tflU #°V°> ^ G-CSF4 

^44^4 #4^4 ##44 «4 ^7l^^S. ^ 7 >44fe- 

^-aH ^a|7|^ 4^8 *l|^.°3.4 J144 £.3. °l-g-€ ^ $14. 
[^4 Jl41 

55> #7H4 44 g-oi, ^ 3^4 #4^ m^fe §s1^4 6 l^- 4#4 

7 ] s 7 y 7 }- 7 i^6fl iLjz.^ 44t!: €^ ^:^^^-4-£ ^31, 7)^ 4^ 4^4 7># €■ 
<*I44 444^ ^sfl 7 }# jl47> ^^s. <£^4-a- ^4-^-4 ■€ 

= ^ m ^ 44H34 «M1 % A <^ 7>^ 444, ^SH- -frUM ^4 ^ 

^ 4^-4 4^3 4*fl 7fl« -B- 
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-g-*>7fl ol-g-^ ^ 5Eth £ 3r*l3 *l^r$ ^ A >S- .^1 

o>^ej, ^ *H2^£- ^ ^Hi^ €£^4 

^-oitt ^s)-, ^^«>-g- -fHh ^ltb ^ S^H ^ -g-^-^^ 

^a>^o) *>o-o] til s.oi^ o.s. <?lt!: ^-£r ^ ^^1^- ^-g-s]fe sWi-^ ^ 

-g-ol^^L «<H4-£-5. jfl** 91^ . 
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I^Ttf 3] 

T^M.*^ FC <8^4| l-^^B}ol=^ Hl^^o]^ ^3(fl7> 27fl 

[3^8" 4] 

*ll 1^1 sa°H, 

^-71 Fc 7V^*flJl^S. =£#£M £<H*|fe 3* =-3 

5] 

^ I'M 5a°H, 
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^71 ^#JL-1:^ Fc <8«M Q-Br ^91*$, ^M]3L wfl<£°lM- 

[^n 1 * 6] 

*n i*«n sa°H, 

^-7] ^#3.-irfl Fc "S^l IgG, IgA, IgD, IgE, IgM g <>1M Fc <3 

7] 

*n 6*4i $x^^\, . 

%7] ^^^-S^rH Fc IgGl, IgG2, IgG3, IgG4 ^ ^-§-51^ Fc ^ 

8] 

9] 

2*41 

w-Tg £t^)*|s. ZL#, (maleimide) U ajXIi-MH. (succinamide) ^ 
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10] 

^A]u)nl^ ^ 7}iL^l olHS. ^<L5M^ ^5)^ *}^f 

111 

[%^*J- 12] 

^ i^i &<^, 

13] 
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14) 

oi= , t^H<£, l-Bltil^^l^^^l^, s^#^>, f^*H, *13 

151 

[^^g- 16] 
17] 

#7l ^e)^ ^e|^EH^7V <?}?> = = A^iaa-^f 

sg^-ois., oiE-H].^, #s.q 7>^-^l7>, ^1^^, *}5L3.3**1 4aa^ 

mz. Sl*V. TAflS. Si*}, A, "£3*1 *M1<*1*}, M)S. tg.^«|«, ^^fc, ^3.^ 
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9^ 
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a-E. <M<*l*h 3i «44 ^V? ***l*h vii, 91*} viii, ix, 1-^*1 

^ ^^ai, ^la^m, ^l-J^m, d J^^-^> ^^^>, 

0}^ ^Jrs£-, l-el#^r ^1, [Fab]', [Fab] '2, scFv^ 

# ^ oiB^m^S ^AS^-b] 3^- ^8 <L3. *}^r ^3 

[^^J- 181 

*)1 17*J-°fl SXW, 

191 
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201 

(al) MM flU^ols^ W «^ Fc <$n £ 

eH= ^ ^-n-^^l 3*fl ^^l^r #31; 

(a2) ti_V-g- ^t-i^Ei wl^^o]^ ^€ ig«^3.*fl Fc <3<3 3E^r -flBlM 

^^^BfoiH. <d«m £-^*Kr #31; ^ 

(a3) ^€ <S«13 «H^<>1S^ *W * Fc ^ $ 

*-fr*1HI 3*fl ^Xl^ ^ Fc <3 

«Hr Xl2^ . 
21] 

Xl 20^1 5fl°H, 

#31 (al)4H *B)M ^El^BfolS.^ 38^-01=^ ^1H13 -S- U l 7 > 1:2 - 5 ^ 1:5< ^ 

*>^r XlS^. 
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22] 

*!1 20*°fl $X°]*}, 

i&7H (aD^H ^^#Slr€ Fc wI^bM^ ^*]]«) ^r-e- 1:5 1:10*1 

231 

&7\] (a3)^ ^-§-1-^*1 #31 (a2)«1M ^€ ^#sL-irH Fc <83 £ ^aj*^ # 

24] 

*ll 20**11 5£<H*1, 

#7fl (al) ^ #7)1 (a3)^l <*V-§-°] ^fl *H1 «^«83fe 3* ^Jl3L *)lS*^ . 

[^* 25] 

*ll 24*°fl Si^i, 

•^71 ^^7} M-Hf- AWi^^}olJEL5H^ (NaCNBH 3 ), ^4Hf, ^)14 n J -f" 

A><g ^ ^V^O-S. ^€ ^S.^ ^^S)^ ^ Sfrfe aflS*^. 

[^* 26] 

*)1 1* ^] *\] 18* ^ * ***) 3**11 ^ W^S. «l-8-7>^* -»M§*I|* 3L* 
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[^T 1 * 27] 
l^T 1 -* 28] 

*n 27^1 5a°H, 

Fc <3^1 ^21*^9 l-Bl^^o]^ Ulsg^olH.^ ^*H* 27fl 

29] 

*a 27*^ &<h*i, 

^71 Fc <3^1 IgGl, IgG2, IgG3, IgG4, IgA, IgD. IgE, IgM ^ 

30] 

*fl 29^1 5U°H, 

#71 ^^#S.lr^ Fc <g^M ^-^L-irH Fc ^^91 IRJilS. *Hr . 

31] 

»1 27%<*fl 

^BflolDlH. (maleimide) ^ (succinamide) -fKESllS. 5°.3.-¥-El ^ 
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32] 

*il 27*^1 58°H, 

al^Bfo]^ ^>^°1 1 ^1*1 100 kDa°l 3* ^£-3. *>fe 

331 

^ 27%<^i $a°w, 

^ 71^, *h]jp^& ^ °HM s^s. ^€ ^Ji^^i -id^-^r ^^-s. 

I ^t 1 ^ 34] 

*(| 33^1 Sl^i. 

^-71 wI^bHs.^ ^^-^7} S^H ^€#31**1 ^8-2.5. fife 

[$^-* 35] 

*fl 27^1 5fl°H, 

^.S. *>^- ^ . 
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36] 

35^1 sa^-H, 

flE^H., Sl^M*. #5.^ *R"*l*h »<$Sl*h "1-33.3**1 39^1 = , 

ms. A, "3:51*1 3*0*l*h ^3-- 

^<*1*V, 3. ^ifls* ^1^- Sl*> VII, Sl*> VIII, Si*} IX, ^e}3*l 

^ %^<*l*h -fi-a^m^l. ^H^s.^iq-^11, c, c-#-§-^ *M «3*fl*)l, €-2} 

7flt4^1 ^^1^1, ^s^H^- rl^^l, ^#«3*}, ^#^1*}, .SL^31.2-*ll 

H ^ #<&*}, € ^ #^1 ^Hsii^^, -8-5=$!*}, 4^ 

tt<$& jiss., ^^ai, ^lasim, ^}^m, ^si*}. 

Jre^-, #^-7}^, #3H^l=7'm, #ej^B]-ol^ ( 7}iES-«J"t SHIMS. 

^-ifrfc cl^V, *H-3l i^M- ^*f|, **H, [Fab]', [Fab] '2, scFv^ 

[^^% 37] 

#71 ^Bl#^ ^Bl^El-ol=7> 9l# ^te^, ^BlHm *R"Sl*> 5E^r 
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11 



Fab 




Fc 



9^1! A (pH 931^ §i) 



[5L 2] 

1 2 3 
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3] 

A 

M 1 2 3~ 



t- "* t ■• ■' • V.:-'- , 



B 


,M 1 


2 3 


















Hi*-.-.-* i-B 





M l 2 3 



[S. 4] 



IFN-3.4 PEG 



IFN-3.4 PEG-Fc 




15- 51 
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100 150 200 

MZi (hr) 



350 




100 150 

A\?i (hr) 



250 



300 
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